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SELF-MADE  MEN. 

From  Edwards’  Biography  of  Self-Made  Men. 

SIR  HUMPHREY  DAVY. 

Humphrey  Davy  was  l)oru  in  1778,  at 
Penzance  in  Cornwall,  England.  His  father 
followed  the  })rof(;ssion  of  a  carver  in  wood, 
in  that  town,  where  many  of  his  jH;rfornian- 
ces  are  still  to  he  seen  in  the  liouses  of  the 
inhabitants.  All  that  we  are  told  of  Davy’s 
school  education  is,  that  he  was  taught  the 
rudiments  of  classical  leaniing  at  a  seminary 
in  Truro.  He  was  then  placed,  by  his  fa¬ 
ther,  with  an  ajMithecary  and  surgeon  in  his 
native  place.  Hut  instead  of  attending  to  his 

{irofession,  he  spent  his  time,  either  in  ramb- 
ing  aliout  the  country,  or  in  e.\|)erimenting 
in  his  master’s  garret,  sometimes  to  the  no 
small  danger  of  the  whole  establishment. 
The  pliysician  and  Davy  at  lust  agreed  to 
part. 

When  rather  more  tlian  fourteen  years  old, 
lie  was  placed  as  pupil  with  another  surgeon, 
residing  at  Penzance;  hut  it  does  not  ap|x.'ur 
that  his  second  master  had  much  more  suc¬ 
cess  than  the  first  in  attempting  to  give  him 
a  liking  for  the  medical  jirole.ssion.  Thu  fu¬ 
ture  philosopher,  however,had  already  begun 
to  devote  himsidf,  of  his  own  accoril,  to 
tho.se  sciences  in  which  he  afterwards  so 
greatly  di.stingni.slied  himself;  and  jiroceed- 
irig  u|)on  a  jilan  of  study  which  he  luid  laid 
down  for  himself,  he  had,  by  the  time  he 
was  ciirliteen  years  old,  obtained  a  thorough 
knowledge  of  the  rudiments  of  natural  phi- 
>  losopliy  and  chemi.stry,  as  well  as  made  some 
prolici.Micy  in  botmiy,  anatomy,  and  geome¬ 
try.  'I'lie  subj-'ct  of  metaphysics,  it  is  .stated, 
was  also  embraced  in  his  reading  at  this  pe¬ 
riod. 

Hilt  chemistry  wn.s  the  science  to  which, 
of  all  oihei-s,  he  gave  himstdf  with  the  great¬ 
est  ardor;  and,  even  in  this  early  stage  ol’his 
researches,  he  seems  to  have  looked  forward 
to  reputation  from  his  laliors  in  this  depart¬ 
ment.  ‘Mow  often,’  said  he,  in  the  latter 
period  of  his  life,  ‘havel  wandered  alanit 
those  rocks  in  search  after  new  minerals, 
and  w  hen  tired,  sat  down  u|M)n  thosi;  crag.s, 
and  e.xercisi'd  my  fiuicy  in  antici|>ation.s  of 
future  renown.’  The  |»eculiar  features  of 
this  part  of  the  country  doubtless  contributed 
not  a  little  to  give  his  genius  the  direction  it 
took,  'file  miiK-ral  riches  c  oncealed  under 
the  .soil  formed  alone  a  world  of  curious  in¬ 
vestigation.  The  rfK'ky  cojist  pre.sented  a 
geological  structun*  of  ine.\hau.sti!>le  interest. 
J'wen  the  various  |iro'hicfions  cjL'it  lLshor(^  by 
the  sea,  were  continually  affording  new  ma¬ 
terials  of  e.xaminution  to  his  in(|uisi.ive  and 
reflecting  mind.  The  fir.st  original  e.\|)eri- 
ment,  it  is  related,  in  w  hich  he  engaged,  had 
for  its  object  to  asi’ertain  the  nature  of  the  air 
contained  in  the  bladders  of  sea-weed.  At 
this  time  he  had  no  other,  laboratory  than 
what  he  contrived  to  f'urnish  for  himselfj  by 
tlw'  a.ssi.stimce  of  his  ma.ster’s  phials  and  gal- 
lipot.s,  the  jiots  and  pans  used  in  the  kitchen, 
and  such  other  utensils  as  accident  threw  in 
his  way.  These  he  converted,  with  great 
ingenuity,  to  his  own  purjioses.  On  one  oc¬ 
casion,  however,  he  accounted  himself  jiar- 
ticulurly  fortunate  in  a  firize  which  be  made. 
This  wjis  a  ciLse  of  surgical  instruments  with 
which  he  w  jls  presented  by  the  .surgeon  of  a 
French  ve.ssel  which  had  lieen  wn'cki'd  on 
the  coxst,  to  whom  he  had  done  some  kind 
offices.  E.vamining  his  trejusure  with  eager¬ 
ness,  Davy  soon  perciuved  the  valuable  aid 
he  might  derive  in  his  philo.sophical  e,\|M'ri- 
ment.“,  from  some  of  the  articles.  One  of 
the  principal  of  them  was,  in  no  long  time, 
converted  into  a  tolerable  air-pump.  The 
proper  u.se  of  the  instruments  was,  of  courae, 
as  little  thought  of  by  their  new  |»o.«sessor  as 
that  of  his  master’s  gallipots  which  he  was 
wont  to  carry  up  to  his  garret.  Davy’s  sub- 
Bcquent  success  as  an  e.\perimentali.st,  was 
owing,  in  no  small  degree,  to  the  neces.sity 
he  was  placed  under,  in  his  earliest  research¬ 
es,  of  exercising  his  skill  and  ingenuity  in 
this  manner.  ‘  Had  he,’  remarks  hi.s  biogna- 
pher,  ‘been  supplied,  in  the  commencement 
of  his  career,  with  all  those  apfiliances,  which 
he  enjoyed  at  a  later  period,  it  is  more  than 
proliable  that  he  might  have  never  acquired 
that  wonderful  tact  of  manipulation,  that 
ability  of  suggesting  expedients,  and  of  con¬ 
triving  apparatus  so  as  to  meet  and  surmount 


the  difficulties,  which  must  constantly  arise, 
during  tlie  progress  of  the  philosojiher 
through  the  unlieaten  tracks  and  unexplored 
regions  of  sciimce.  In  this  art,  Davy  cer¬ 
tainly  stands  unrivalled  ;  and  like  his  proto- 
tyjK>,  Scheele,  he  w'as  unquestionably  in¬ 
debted  for  his  addre.ss  to  the  cinmrnstances, 
which  have  been  alluded  to.  There  was 
never,  perhaps,  a  more  striking  exemplifica¬ 
tion  of  the  adage  that  ‘necessity  is  the  parent 
of  invention.’ 

Davy  fii-st  pursued  his  chemical  studies, 
without  teacher  or  guide,  in  the  manner 
which  has  been  descrilM-d,  and  aided  only  by 
the  most  scanty  and  rude  apparatus.  When 
still  a  lad,  however,  he  was  fortunate  in  lie- 
coming  acquainted  with  .Mr.  Gregory  Watt, 
son  of  the  celebrated  James  Watt.  This 
gentleman,  having  come  to  reside  at  Pen¬ 
zance  for  the  benefit  of  his  health,  lodged 
with  Mrs.  Davy,  and  soon  discovered  the 
talent  of  her  son.  The  scientific  knowledge 
of  Mr.  Watt,  gave  an  accurate  direction  to 
the  studies  of  the  young  chemist,  and  excited 
iiim  to  a  systematic  perseverance  in  his  fa¬ 
vorite  pursuit.  He  was  also  |)rovidentially 
introduced  to  the  notice  of  Mr.  Davies  Gil- 
liert,  since  President  of  the  Royal  Society. 
The  boy,  we  are  told,  was  leaning  on  the 
gate  of  his  father’s  house,  when  Mr.  GillK'rt 
|)a.s.sed,  accompanied  by  some  friends,  one  of 
whom  remarked,  that  there  was  young  Davy 
who  was  so  much  attached  to  chemistry. 
The  mention  of  chemistry  immediately  fi.x- 
ed  .Mr.  Gilbert’s  attention ;  he  entered  into 
converaation  with  the  young  man,  and, 
s))eedily  hecoming  convinced  of  hi.s  extraor¬ 
dinary  talents  and  acquirements,  offered  him 
the  u.se  of  his  library,  and  whatever  other  a.s- 
sistance  he  might  require  for  the  (lursuit  of 
his  studies.  .Mr.  Gilbert  and  Mr.  Watt  soon 
after  this,  introduced  Daw  to  the  celebrated 
Dr.  Beddoes,  who  had  just  established  at 
Bristol  what  he  called  his  Pneumatic  Jnati- 
tution,  for  investigating  the  medical  projwr- 
ties  of  the  dift’erent  gasses.  Davy,  who  was 
now  in  his  nineteenth  year,  had  fiir  some 
time  been  thinking  of  priM-eeding  to  Edin¬ 
burgh,  in  order  to  |iursue  a  regular  course  of 
medical  education  ;  but  Dr.  Beddoes,  who 
ha<l  been  greatly  struck  liy  dift’erent  pmofs 
which  he  had  given  of  his  talent.s,  and  es|)e- 
( iaily  by  an  e.s.<ay  in  which  he  projKinnded 
an  original  theory  of  light  and  heat,  bav  ing 
ottered  him  the  superintendence  of  his  new 
institution,  heat  once  accejituHl  the  invitation. 
‘The  young  philosopher,’ remarks  a  biog- 
rajiher,  ‘  was  now  fairly  etUered  U|K)n  his 
proper  |>ath,  and,  from  this  (lerioil,  we  may' 
consider  him  as  having  escajied  from  the 
disjidvantagi's  of  his  early  lot.  But  it  was 
while  he  was  yet  (loorand  unknown,  that  he 
made  those  acquirement.s,  which  iMith  obtain¬ 
ed  for  him  the  notice  of  his  etficieiif  fiatrons, 
and  fitted  him  for  the  situation  in  which  they 
|ilaccd  him.  His  having  attracted  the  atten¬ 
tion  of  .Mr.  Gilbert,  as  In*  stood  at  his  fathiy’s 
gate,  m.ay  Im;  called  a  luqipy  incident  in  the 
prov  idence  of  God  ;  but  it  was  oik*  that  nev¬ 
er  would  have  hajipened  had  it  not  Ixh'ii  for 
the  |)roficiency  he  had  already  made  in  sci¬ 
ence  by  his  own  endeavors.  He  had  thisop- 
IKirtunity  of  emerging  from  oliscurity;  but 
had  he  not  prev  iously  laliored  in  the  cultiva¬ 
tion  of  his  mind  as  he  had  done,  it  would 
have  been  no  oiiportnnity  at  all.’ 

The  experiments  conduct(‘d  by  Davy,  and 
under  his  ilirection,at  the  Bristol  In-stitiition, 
were  soon  rewarded  by  inqioitant  results ; 
and  of  these,  Davy,  when  he  had  just  com¬ 
pleted  his  twenty-first  year,  (inblished  an  ac¬ 
count,  under  the  title  of  ‘  Researches  (’hem- 
ical  and  Phiioso|»hical,  chiefly  concerning 
Nitrous  Oxide, and  its  respiration.’  In  this 
publication,  the  singularly  intoxicating  effects 
jirodnced  by  the  breathing  of  nitrons  oxide, 
wiLs  first  annonneed.  This  annunciation  ex¬ 
cited  considerable  sen.-^ation  in  the  scientific 
world,  and  at  oncre  made  Davy  generally 
known  as  a  most  ingenious  and  philosophic 
experimentalist.  He  was,  in  coivsequence, 
soon  after  its  ap}>earance,  invited  to  fill  the 
chemical  chair  of  the  Royal  Institution,  then 
newly  established.  When  he  commenced 
his  lectures,  he  was  scarcely,  twenty-two 
years  of  age ;  but  never  was  success  in  such 
an  undertaking  more  marked  and  gratifying. 
He  soon  saw  his  lecture  rooms  crowded,  day 
after  day,  by  all  th  it  was  most  distinguished 
in  the  rank  and  intellect  of  the  metropolis  ; 
and  his  striking  and  beautiful  elucidations  of 
every  subject  that  came  under  his  review, 
rivetted,  often  to  breathlessness,  the  attention 
of  his  splendid  auditory.  The  year  after  his 
ap|X)intment  to  this  situation  he  was  elected 
professor  of  chemistrylo  the  Board  of  Agri¬ 


culture  ;  and  he  greatly  distinguished  himself 
by  the  lectures  which  for  ten  successive  ses¬ 
sions,  he  delivered  in  this  character.  They 
were  published  in  1813,  at  the  request  of  the 
Board.  In  IBIti,  he  was  chosen  to  deliver 
the  Bakerian  lecture  liefore  the  society ;  and 
he  performed  the  same  task  for  several  suc¬ 
cessive  years.  Many  of  his  most  brilliant 
discoveries  were  announced  in  these  dis¬ 
courses.  In  1812,  he  received  the  honor 
of  knighthood  from  the  Prince  Regent,  l>e- 
ing  the  first  person  on  whom  his  Royal 
Highness  conferred  that  dignity.  Two  days 
after  he  married  a  lady  of  corisidcrabh;  for¬ 
tune.  Ill  1813,  he  was  elected  a  corres¬ 
ponding  memlier  of  the  French  Institute. 
He  was  created  a  baronet  in  1818.  In  1820, 
he  was  chosen  a  fonngn  associate  of  the 
Royal  Academy  of  Sciences,  at  Paris,  on 
the  death  of  the  illustrious  Watt.  He  had 
lieen,  for  some  time.  Secretary  of  the  Royal 
Society;  and  on  the  death  of  Sir  Joseph 
Banks,  ill  1820,  he  was,  by  an  unanimous 
vote,  raised  to  tbe  presidency  of  that  learn- 
e<l  body — an  otfice  which  he  held  till  he 
was  obliged  to  retire,  on  account  of  ill 
health,  in  1827,  when  hi.s  friend  and  first 
patron,  Mr.  Davies  Gill>ert,  was  chosen  to 
succeed  him.  Little,  we  may  suppose,  did 
either  of  the  two  anticipate,  when  they  first 
met,  thirty  years  hefiire,  at  the  gate  of  .Mrs. 
Davy,  that  they  would  thus  stand  success¬ 
ively,  and  in  this  order,  at  the  head  of  the 
most  distinguished  scientific  association  in 
England. 

\meric.v.v  Forest  Trees. 

The  subject  of  Natural  History,  as  a  branch 
of  common  education,  has  recently  been  dis¬ 
cussed  before  several  conventions  of  teach¬ 
ers,  where  it  was  uniformly  and  warmly  re¬ 
commended.  It  is  already  introduced  Luto 
infant  schools,  where  it  is  a  'prominent  and 
delightful  subject,  and  the  way  seems  to  be 
fast  preparing  for  its  introduction  into  district 
and  other  common  schools. 

Geology,  which  was  lately  unknown  in 
our  colleges,  is  now  taught  in  numerous 
si'hools  in  various  jmrtsof  the  country,  where 
it  is  a  subject  of  delightful  amusement,  no  less 
than  of  usi'fui  knowledge.  Children,  alma-^t 
immediately  after  the  subject  is  introduced 
to  them,  become  as  familiar  with  the  names, 
ingredients,  properties  and  uses  of  all  the 
rocks  around  them,  and  with  many  other 
minerals,  as  they  are  with  the  common  arti¬ 
cles  of  table  furniture.  Their  jiockets,  shelves, 
and  chamber.s,  which  are  soon  loaded  with 
s|R*ciinens,  aftbrd  the  most  satisfactory  proof 
of  their  industrj  ,  as  well  as  of  their  interest 
and  knowledge  in  this  practical  science. 

The  researches  of  these  young  ex|)lorers 
have  not  unfrequcntly  been  rewarded  with 
valuable  discoveries,  not  merely  to  enrich 
their  collections,  but  to  increase  the  wealth 
of  the  country,  and  to  lulvance  the  useful  arts. 

Botany  has,  for  years,  been  more  or  less  a 
subject  of  instruction,  especially  in  female 
seminaries,  and  in  clas.sr‘s  collected  exjiressly 
for  hearing  lectures  on  that  science.  It  has 
recently  been  imroduced  to  the  attcMtion  of 
children,  to  whom,  like  every  other 
branch  of  natural  hi.storv,  it  is  particularly 
agreeable.  Thl-,  like  geology,  niiLst,  at  no 
distant  period,  become  a  branch  of  common 
education. 

Frotnsome  cause,  which  it  would  not,  per- 
ha[)s,  be  easy  to  e.x|)!ain,  one  subject  of  Bota¬ 
ny  has  hitherto  been  almo.st  wholly  neglect¬ 
ed,  lK)th  by  teachers,  and  the  amateurs  of 
science — the  .Imerican  Forest  Trees,  which 
foreigners  inform  us,  |)resent  the  grandest 
object  in  the  vegetable  kingdom.  It  is  not 
greatly  to  the  credit  of  American  science, 
that  the  best  and  almost  the  only  account  we 
have  of  our  own  forest^  Is  from  two  gentle¬ 
men  from  France,  who  visited  this  country 
for  the  exprc.ss  jiurpose  of  e.xaminiug  this 
intere.sting  department  of  nature. 

These  gentlemen  inform  u.s,  that  in  this 
country,  one  hundred  and  thirty  trees  grow 
over  thirty  feet  in  height ;  while  in  France, 
only  thirty-seven  rise  to  an  equal  elevation, 
and  that  but  a  part  of  these  are  natives  of 
their  forests. 

They  have  named  and  descrilied  forty-four 
different  kinds  of  oaks  which  they  e.xamincd. 
The  difterent  species  of  ihi.s  genus  pos.-^cKs 
almost  every  variety  of  character.  They  dil- 
fer  greatly  in  their  elevation,  te.xture,  strength 
and  durability  of  timber,  shafie,  size  and  taste 
of  fruit,  color,  form  and  size  of  leaf,  and  eve¬ 
ry  other  property  belonging  to  wood.  While 
one  spexties  is  amonjr  the  most  lofty  of  the 
trees  wliich  tower  in  our  forests,  rising  to 
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the  height  of  an  hundred  feet,  another  sel¬ 
dom  rises  more  than  twenty  inches  above  its 
surface.  The  timber  of  one  is  almost  as 
hard  and  durable  as  iron,  while  that  of  an¬ 
other  is  so  loose  and  open  in  its  texture,  as 
to  be  classed  among  the  soft  woods.  The 
acorns  of  some  oaks  are  large,  extending  far 
out  of  their  cups,  paiuteable  to  some  animals, 
and  even  much  esteemed  by  tbe  natives,  and 
an*  very  abundant ;  while  others  are  small, 
nearly  covered  by  their  envelope,  of  a  bitter 
taste,  with  but  here  and  there  one  ujion  a 
tree.  The  leaves  of  some  are  small,  others 
large;  some  smooth,  others  deeply  indented; 
some  of  a  dark  green,  others  of  a  light  com¬ 
plexion. 

3'he  white  oak  u  the  most  valuable  species 
in  this  genus,  both  in  Europe  and  America. 
Indeed  white  oak  timber  is  applied  to  a  great 
er  variety  of  uses  than  any  other  vegetable 
substance  produced  upon  our  globe,  zihip- 
builrlers,  carjienters,  manufacturers  of  agri¬ 
cultural  implements,  coo|>ers,  and  numerous 
other  mechanics,  find  this  material  nearly  in- 
disi>ensable  in  jiursuing  their  arts.  Next  to 
walnut,  it  is  also  the  most  valuable  wood  for 
fuel. 

This  tree  has  a  very  extensive  range,  grow¬ 
ing  in  this  countrv'  from  V'ermont  and  New- 
Hampshire  to  Florida. 

The  live  oak  has  some  singular  and  highly 
valuable  properties,  but  has  a  less  e.\teusive 
range  and  is  less  abundant  than  many  other 
species,  beins  confined  to  the  southern  dis¬ 
tricts  of  the  United  States  and  the  northern 
of  .Mexico.  It  is  exceed ingly  tight  ai\d  hani, 
and  this  quality,  with  the  braiiching  limbs, 
of  almost  every  possible  shape,  fits  it  for  ship¬ 
building,  for  which  it  is  extensively  employ¬ 
ed,  especially  in  our  navy. 

Next  to  the  oak,  tlie  xvalnut  Is  the  most  ex¬ 
tensive  genus  in  our  forests.  In  this  genus 
are  found  two  classi's,  somewhat  distinct: 
the  one  comprehending  the  black  walnut  and 
butternut;  the  other  all  that  species  known 
by  tli«  guiioml  numo  of  hickory. 

The  two  first  differ  from  ail  other  species 
of  walnut  in  their  timlxjr,  leaves  and  fruit, 
in  all  of  which  they  resemble  each  other. 
The  timber  of  both  Is  used  for  many  kinds 
of  cabinet  work,  but  the  butternut  is  less  val¬ 
uable  for  that  use  than  the  walnut.  The 
last  is  almost  the  only  material  used  for  gun- 
stocks,  fi>r  which  purpose  it  is  carried  to  the 
different  armories  in  the  countrj  .  It  is  pro¬ 
cured  from  Pennsylvania,  wln-re  it  is  a  na¬ 
tive,  and  grows  in  abundance.  This  tree  is 
not  known  to  Ik*  a  native  of  New-England, 
but  whenever  it  is  transplanted  here  IrtYm 
the  south,  it  grows  with  luxuriance  and 
iM  auty,  and  is  probably  wortliy  of  more  ex¬ 
tensive  cultivation. 

The  fruit  of  the  black  walnut  is  of  a  elob- 
ular  shajie,  inclosed  in  a  husk  without  incis¬ 
ions,  unlike  that  which  envelopes  the  nuts  of 
the  more  numerous  class  under  tlie  name  of 
hickory.  The  hu.sk  of  the  butteniut,  is  also 
like  that  of  the  black  walnut,  wholly  con¬ 
nected,  and  is  not  removed  except  by  frac¬ 
ture.  The  shajie  of  the  butternut  every  one 
knows  to  Ik-  oval. 

T'he  shagliark  walnut  is  the  most  valuable 
of  the  largest  class  of  this  g>*uus,  both  for 
timber  and  fuel.  For  the  latter  it  Is  more 
valuable  than  any  other  tree  growing  in  tho 
northeni  or  middle  states, 

.Next  to  the  oaks  and  wahiiiLs,  maples, 
birches,  ashes,  elms,  chesnuts  and  lieeches 
arc  among  the  most  interesting  trees  in 
American  forests. 


From  Jlilchcirs  Encyrlopieriia. 

C  L  o  u  D  s  . 

.A  Chuid  is  a  mass  of  vajior,  more  or  less 
opaque,  formeii  and  sustained  at  considera¬ 
ble  heights  in  the  atmosphere,  probably  by 
the  joint  agencies  of  heat  and  el(*ctricity. 
riie  first  successful  attempt  to  arrange  the 
diversified  forms  of  clouds,  under  a  few 
Lu  iK*rHl  modifications,  was  made  by  Luke 
Howard,  Fksq,  We  shall  give  here  a  brief 
account  of  his  ingenious  clas.-ification. 

The  simple  modifications  arc  thus  named 
and  defined:  \.  CSirus.  Parallel,  fluxions, 
or  diverging  fibres,  extt*nsi!>le  in  any  or  in 
all  directions.  ‘2.  Cumvliis.  Convex  or  con¬ 
ical  heaps,  increasing  upwards  from  a  hori¬ 
zontal  ba.se.  3.  Stratus.  A  widely  extend¬ 
ed,  continuous  horizontal  sheet,  increasing 
from  below. 

'Phe  intermediate  modifications  which  re¬ 
quire  to  be  noticed  are,  4.  CSrro-eumuius. 
Small,  well-defined  roundish  masses,  in 
close  horizontal  arrangement.  5.  f.Hrro- 
stratus.  Horizontal,  or  slightly  iifrlined 
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inasrtes,  Httcwuated  rewards  a  part  of  the 
whole  of  their  eirciuidereiice,  bent  down¬ 
ward,  or  undulated,  8e{wmte  or  in  groups, 
consisting  of  small  clouds  having  these 
characters. 

The  compound  modifications  are,  6.  Cum- 
vlo-stralas.  The  cirro-stratus,  blended  with 
the  cuniiilus,  and  either  appearing  intermix¬ 
ed  with  the  heaps  of  the  latter,  or  superadd- 
itiga  wide-spread  structure  toils  base. 

y .  Cnmulo-cirro-straiux,  vel  JS/'imbiis,  The 
tain  cloud.  A  cloud  or  system  of  clouds 
from  which  rain  is  falling  It  is  a  horizon¬ 
tal  sheet,  above  which  the  cirrus  spreads, 
while  the  cumulus  entera  it  iutterally  and 
from  beneath. 

The  cirrus  appears  to  have  the  least  den- 
»ity,  the  greatest  elevation,  the  greatest  va¬ 
riety  of  extent  end  direction,  and  to  appear 
earliest  on  serene  weather,  l»eing  indicated 
by  a  few  threads  pencilled  on  the  sky.  Be¬ 
fore  storms  they  appear  lower  and  «lei)ser, 
and  usually  in  the  quarter  opposite  to  that 
from  which  the  storm  arises.  Steady  high 
winds  are  also  preceded  and  attended  Ity 
ctrrua  streaks,  running  quite  across  the  sky 
in  the  direction  they  blow  in. 

The  cumulus  has  the  densest  structure, 
is  formed  in  the  lower  atmos|ihere,  and 
moves  along  with  the  current  next  the  earth. 
A  small  irregular  spot  first  appears,  and  is, 
as  it  were,  the  nucleus  on  which  they  in¬ 
crease.  The  lower  surface  continues  irreg¬ 
ularly  plane,  while  the  u[iper  rises  into  con¬ 
ical  or  hemispherical  heaps;  which  may  af¬ 
terwards  continue  long  nearly  of  the  same 
bulk,  or  rapidly  rise  into  mountains.  They 
will  begin,  in  fair  weather,  to  form  some 
iiotirs  after  sunrise,  arrive  at  their  maximum 
in  the  hottest  part  of  the  afternoon,  then  go 
on  diminishing  and  totally  disperse  about 
sunset.  Previous  to  rain,  the  cumulus  in¬ 
creases  rapidly,  appears  low  er  in  the  atmos¬ 
phere,  and  with  its  surface  full  of  loose 
fleeces,  or  protuberances.  The  formation 
of  large  cumuli  to  the  leeward  in  a  strong 
wind,  indicates  the  approach  of  a  calm  with 
rain.  When  they  do  not  disappear  or  sub¬ 
side  about  sunset,  hut  continue  to  rise,  thun¬ 
der  is  to  be  expected  in  the  night.  The 
stratus  has  a  mean  degree  of  density,  and  is 
the  lowest  of  clouds,  its  inferior  surface 
commoidy  resting  on  the  earth  or  water. 
This  is  properly  the  cloud  of  night  appear¬ 
ing  about  sunset.  It  comprehends  all  those 
creeping  mists,  which  in  cahii  wenthei  ae 
rend  in  spre.,ding8hpets,(like  an  inundation 
of  water,)  from  the  bottom  of  valleys,  and 
the  surfaces  tif  lakes  and  rivers.  On  the 
return  of  the  sun,  the  level  surface  of  this 
cloud  begins  to  jiut  on  the  appearance  of 
cumulus,  the  whole  at  the  same  time  sejia- 
rating  from  the  ground.  The  continuity  is 
next  destroyetl,  and  the  cloud  ascends  and 
eva|M)rates,  or  passes  off  with  the  appear¬ 
ance  of  the  nascent  cumulus.  This  has 
long  been  experienced  as  a  prognostic  of 
fair  weather. 

The  cirrus  having  continued  f<>r  some 
time  increasing  or  stationary,  usually  |)asses 
cither  to  the  cirro-cumulus  or  to  the  cirro- 
stratus,  at  the  same  time  descending  to  a 
lower  station  in  the  atmosphere.  This  mod¬ 
ification  forms  a  very  lM*antiful  sky;  is  fre¬ 
quent  in  summer,  and  attendant  on  warm 
and  dry  weather.  The  cirro-stratus,  w  hen 
seen  in  the  distance,  frequently  gives  the 
idea  (*f  shoals  of  fish.  It  precedes  w'ind 
and  rain  ;  is  seen  in  the  intervals  of  storms  ; 
and  sometimes  alternates  with  the  cirro- 
cumulus  in  the  same  cloud,  when  the  dif¬ 
ferent  evolutions  form  a  curious  sjiectncle. 

A  judgment  may  l>e  formed  of  the  weather 
likely  to  ensue  hv  observing  whicb  modifi¬ 
cation  prevails  at  last.  The  solar  and  lunar 
halos,  as  well  as  the  parhelion  and  parase¬ 
lene,  (mock  sun  and  mock  moon,)  prognos¬ 
tics  of  foul  weather,  are  occasioned  by  this 
cloud.  The  cumulo-stratiis  precedes,  and 
the  nimbus  accompanies  rain. 


B  V  R  N  I  N  G  Coal  Mine. 

It  is  now  more  than  two  years  since  the 
snow  lying  on  afield  on  the  farm  of  8haw 
Park,  Ixdonging  to  the  F.arl  of  Mansfield, 
w  MS  observed  to  melt  almost  as  soon  ns  it 
fell,  and  then  rise  in  a  state  of  vapor.  The 
phenomenon  attracted  the  attention  of  the 
managers  of  the  Alloa  and  Devon  collieries, 
and  was  found  to  be  the  effect  of  the  heat 
liroduced  by  a  stratum  of  coal  in  a  state  of 
ignition,  technically  known  by  the  name  of 
I  he  nine  feet  seam,  from  which  the  Devon 
iron  works  are  sufiplied  with  a  large  por¬ 
tion  of  their  fuel.  Various  plans  were  at 
the  same  time  suggested  to  extinguish  the 
flames,  and  after  several  failures,  it  was  de¬ 
termined  to  cut  a  mine  round  the  seam  to 
prevent  their  extension.  Workmen  were  set 
to  excavate  this  .mine,  which  was  opened 
at  l)oth  sides  of  the  seam,  to  build  a  w  all  as 
they  proceeded,  on  the  sides  of  the  two  tun¬ 
nels  next  the  fire.  In  this  way  it  was  in¬ 
tended  to  proceed,  till  the  tunnels  penetra¬ 
ted  beyond  the  fire,  when  they  were  to  be 


joined  in  the  form  of  u  horse  shoe,  and  thus 
cut  off,  by  means  of  a  strong  wall,  all  con¬ 
nexion  between  tlie  ignited  pariof  ilie  seam 
and  the  reinai.<ider  of  it.  'J  his  plan  has 
lieen  persevered  in  for  a  year  and  a  half, 
hut  has  never  been  completed.  The  work¬ 
men  have  often  hronght  two  walls  within  u 
few  fatl/om.s  of  meeting,  hut  owing  to  the 
fire  hmsting  in  upon  them,  they  have  been 
hitherto  obliged  to  fall  hack  again  and  to 
take  a  wider  circle.  Six  or  seven  shafts 
have  been  sunk  to  ventilate  the  tunnels,  in 
which  the  heat  is  frequently  so  great  as  to 
raise  the  thermometer  from  212  to  230  de¬ 
grees  Fahrenheit; — it  sometimes  rises  even 
higher.  The  lamps  of  the  miners  which 
are  hung  upon  the  walls,  have  more  than 
once  fallen  to  pieces  from  extreme  lieat. 


GEOLOGY. 


GNEISS. 

The  citizens  and  visiteiu  of  New-Orleans 
would  be  much  more  annoyed  witli  mud 
tliuti  at  present,  were  it  not  for  a  quarry  of 
stone  on  the  banks  of  the  Connecticut,  in 
the  town  of  Haddam,  a  short  distance  lie- 
low  Middletown.  Besides  the  stone  which 
already  forms  many  of  their  side  walks, 
a  yard  in  the  city  contains  many  hundred 
tons  designed  for  the  same  use  and  taken 
from  the  same  place. 

Other  southern  cities  are  accommodated 
w'ith  the  same  useful  solid  material,  pro¬ 
cured  from  the  same  exhaustless  quarry. 
A  person  cannot  walk  far  on  the  sidewalks 
in  Ph'indelphia,  without  recognizing  the 
satne  old  solid  and  tried  friend  from  Con¬ 
necticut.  In  New-York  and  New'-Haven, 
this  same  friend  meets  the  eye  of  a  traveller 
uhnost  every  step  he  takes. 

Hundreds,  and  prohahly  thousands  of 
houses  are  resting  upon  this  antediluvian 
friend  for  their  foundation.  Many  thoii.sund 
travellers  have  trusted  to  it  in  bridges  of 
which  it  constitutes  very  many  in  all  parts 
of  New-Englaiid. 

This  same  old  friend  has  been  tried  for 
six  thousand  years,  and  has  never  been 
found  to  be  one  of  those  which  the  wise  man 
of  old  declares  is  like  a  rotten  tooth,  or  a 
foot  out  of  joint.  It  is  always  faithful  to  its 
trust.  It  never  lets  a  building  fall  which 
trusts  to  it  for  supfiort.  All  travellers  have 
occasion  tn  spenk  well  of  it  as  a  bridge,  for 
it  never  fails  to  carry  them  safely  over. 
When  farmers  trust  to  it  to  protect  their 
gardens  and  fields,  their  crops  are  never 
destroyed.  It  is  indeed  an  old  friend :  a 
true  friend  ;  and  a  friend  always  at  hand. 
It  makes  its  appearance,  and  stands  waiting, 
at  almost  every  high  w'ay  in  a  large  majori¬ 
ty  of  the  tows  in  New-England  and  the  At- 
Iniilic  .States. 

When  it  was  said  to  the  original  chaotic 
ocean, ‘lei  dry  land  appear,’ granite  was  the 
first,  and  gneiss  the  second,  among  the 
innnmerahle  solid  masses  now  upon  the 
earth  w  hich  obeyed  the  command.  There 
is  much  reason  to  l)elievp,that  to  '■ome  extent 
they  made  their  appearance  together.  They 
are  almost  always  associated,  or  are  con¬ 
tiguous  to  each  oth(;r,  and  arc  coinjiosed  of 
the  same  ingredients.  They  are  Itoth  com¬ 
posed  of  the  three  simple  minerals  already 
described  in  the  I.yeeum,  viz.  quartz,  fel¬ 
spar,  and  mica.  Their  princijial  difference 
is  in  the  proportion  and  arrangement  of 
these  ingredients. 

(Jrnnile  has  iisnally  more  felspar  than 
the  gneis.s,  and  is  coarser  and  more  irregu¬ 
lar  in  its  structure.  In  granite  the  mica  is 
scattered  |)romiscuously  in  every  possible 
direction  through  the  rock  ;  while  in  gneiss 
it  is  arranged  in  one  direction,  an<l  hence 
gives  the  rock  a  slaty  structure.  So  that 
gneiss  may  not  improperly  bo  called  slaty 
granite. 

The  difference  in  the  sfrnctnre  of  these 
two  rocks,  leads  to  different  modes  of  work¬ 
ing  them.  By  two  or  Miree  wedjres,  slabs 
of  gneiss  ran  he  split  of  n  great  length  and 
with  great  regularity  ;  while  granite  can  he 
split  only  by  drilling  holes  a  few  inches 
apart,  through  the  whole  di.stance  the  frac¬ 
ture  is  to  he  made,  w  hich  are  to  he  followed 
by  wedges  diove  gradually  till  a  rent  is 
made  throiigli  the  whole  mns.s,  which  is 
sometimes  a  hundred,  or  pr'rhnps  st'veral 
hundred  feet  in  length  and  as  many  in 
depth. 

As  gneiss  breaks  with  greater  regularity 
and  a  smoother  surface  than  granite,  it  re¬ 
quires  less  hammering  after  it  is  broken ; 
hence  it  is  extensively  used  for  sidewalks, 
floors,  bridges,  &c.,  with  the  same  surface 
that  it  receives  in  its  original  fracture,  while 
granite  is  scarcely  fit  for  any  of  these  uses 
until  it  is  hnmmi'red. 

As  granite  and  gneiss  are  the  two  oldest 
rocks,  and  the  oldest  soliti  materials  ufioii 
our  earth,  and  almost  universally  diffused 
over  its  surface,  constituting  as  they  do  the 
highest  peaks  and  the  lowest  beds  of  moun¬ 
tains,  as  they  are  more  than  other  materials 


the  origin  of  soils,  and  as  they  are  constant¬ 
ly  resorted  to  for  works  of  arcliitecinre  and 
civil  engineering,  and  promote  our  happi- 
nessin  numberless  and  nameless  forms,  they 
deserve  more  of  tlie  acquaintauce  of  those 
u|»on  whom  they  are  bestowing  so  many 
favors  than  tliey  possess. 


GEOMETRY. 


The  beauty  of  creation  depends  in  no  small 
degree  upon  the  endless  variety  of  figure 
we  witness  in  objects  arouml  us.  How  much 
of  the  grandeur  of  a  forest  would  he  lost, 
nay,  how  monotonous  it  would  he,  if  every 
tree  was  of  the  same  size,  and  evciy  leaf  ol' 
the  same  shajie.  How  much  of  the  heaiity 
of  a  flower-garden  would  ttike  its  deptirture, 
if  all  the  plants  which  adoni  it  presented  the 
satiie  appearance  to  their  admirers.  How 
much  of  the  beauty  of  mitierals  depends  up¬ 
on  the  variety  of  llieir  crystal.s,  structure, 
color,  &.C.  VV'hat  would  hecotiie  of  the 
beauty  of  the  .ntiitnal  kingdom,  if  all  quad¬ 
rupeds,  all  birds,  all  fishes,  and  all  insects, 
were  reduced  to  the  same  fortii  ? 

It  is  not  variety  merely  that  gives  either 
heautv  or  utility  to  the  objects  our  Creator 
has  put  into  ottr  hatids.  Iti  the  midst  of  va¬ 
riety  there  is  regularity  ;  and  under  the  great¬ 
est  apparent  disorder  and  confu.<ion  in  the 
works  of  the  Great  Architect  of  Creation, 
there  is  ortler ;  atid  in  the  wildest  atid  most 
violent  commotions  of  nature,  there  is  the 
strictest  oliedience  to  the  ordinances  of  thi 
Groat  Lawgiver. 

The  object  of  Geometry  is  to  discover  and 
apply  the  elements,  the  original  principles, 
the  uniform  laws,  which  regulate  this  end¬ 
less  and  henntiful  variety  of  shape  or  figure 
in  tlie  worlds  and  objects  wliich  surround 
us. 

One  instance  of  uniformity  and  regularity 
amidst  this  endless  variety  of  figure,  is  in 
parallel  lines,  homidinsr  both  surfaces  and 
solid.s.  All  surfaces  which  are  hounded  by 
[lanillel  lines, especially  all  four-sided  figures, 
are  much  more  easily  measured,  and  much 
more  easily  njiplied  to  various  purposes  in 
the  common  arts,  limn  those  with  oblique 
lines.  All  figures  thus  hounded,  or  tliosi* 
enclosed  in  four  lines,  with  the  opposite  par¬ 
allel,  our  readers,  even  onr  juvenile  patrons, 
are  aware  are  parallelograms. 

Not  only  surfaces  hut  .solids,  are  some¬ 
times  hounded  by  parallel  lines,  in  other 
words,  they  are  wholly  enelosed  in  parallel¬ 
ograms,  and  are  hence  denoted  by  as  long, 
as  ngly,  an<l  as  hard  a  name  as  the  one  just 
mentioned,  and  which  vve  should  be  very 
•riad  to  exchange  for  a  lietter;  lint  until  we 
can  find  a  better,  and  gel  others  to  agree  to 
it,  we  most  continue  to  use  that  long,  hard, 
ugly  word,  difficult  to  spell  and  to  sfveak, 
which  we  put  at  the  head  of  an  article  in  the 
last  Lyceum.  It  parallelopiptd,  variously 


pronounced  and  spelled  ;  and  it  would  seem 
that  every  oue  ought  to  have  full  liberty  to 
s|)ell  and  proiiomice  it  as  he  pleases,  or  nut 
at  all.  But  if  we  analyse  it  as  fixed  by  that 
most  cruel  of  all  tyrants,  yoxAion,  we  shall 
find  tha'  it  has  three  Is,  three  ps,  two  as, 
two  es,  one  d,  oue  i,  and  one  r,  with  the  ac¬ 
cent  on  the  t. 

In  the  cuts  connected  with  this  article,  all 
the  parallelograms  arc  represented  ;  of  which 
there  are  but  four  diflereni  kinds.  The  par- 
allelopipeds  are  much  more  numerous,  and 
u  few  of  ihem  were  represented  in  the  last 
Lyceum,  and  four  others  are  given  in  this. 
By  examining  tiiem  it  will  be  seen,  that  in 
No.  4  two  of  the  sides  are  rhumhoids,  which 
give  to  the  solid  two  acute  and  two  obtuse 
angles  or  edges.  Two  sides  of  a  [larallel- 
opiped  may  be  rhombuses,  but  the  remain¬ 
ing  four  must  be  either  squares  or  oblongs. 
This  and  many  other  principles  resjiecting 
this  very  interestiiig  and  iinjiortant  class  of 
.solids,  will  be  much  mure  clearly  understood 
by  looking  at  the  solids  themselves,  a.s  they 
are  prepared  in  the  apparatus  both  for 
schools  and  families. 

By  examining  those  solids,  it  will  be  seen 
wliat  .steps  must  be  taken  to  find  the  contents 
of  a  pile  of  wood,  timber,  brick,  or  granite  ; 
the  contents  of  a  cistern,  bin,  room,  box, 
isi,c,  &c.  as  may  be  needed  in  various  kinds 
of  business. 

We  can  hardly  refrain  from  again  present¬ 
ing  the  elements  of  Geometry,  as  more  fun¬ 
damental  and  absolutely  essential  in  a  course 
of  scientific  or  practical  instruction,  than  any 
other  subject  which  can  he  named  ;  and  that 
lieing  the  case,  it  is  truly  gratifying  to  learn 
from  teachers  and  parents  in  all  parts  of  the 
eoiiiitry,  that  where  it  is  presented  to  chil¬ 
dren  vvitii  the  aid  of  apparatus,  it  is  their 
most  delightful  amusement;  and  we  cannot 
l.ut  believe,  that  in  Lyceums,  or  Circuit 
Scliouls,  Academies  and  High  t^chools,  no 
less  than  in  Infant  and  Primary  Schools,  it 
is  highly  appro|)riute,  as  the  hegiiinitig  and 
ground-work  of  the  whole  fabric. 


The  Bible. 

For  mental  philosophy — for  the  powers, 
propensities,  interests  and  destinies  of  intel¬ 
lects  and  hearts — the  Bible  is  uiupiestionahly 
lietter  than  any  oilier  or  all  other  hooks. — 
Lock,  Stewart,  Edward.s,  Reid,  Brown, 
■Vlasori,  and  Paley,  united,  do  not  contain  so 
much  common  seii.se,  they  do  not  give  tliat 
insight  into  the  soul  of  man,  ilioy  do  not  de¬ 
lineate  his  character  a-s  it  is  constantly  ex- 
hihiled  before  onr  eyes,  they  do  not  contain 
so  much  sound  intellectual  nnri  moral  plii- 
lo.sophy,  as  the  liooks  ol’  the  Old  and  New 
Testament. 

For  the  science  of  iiiiin — for  physical,  in¬ 
tellectual,  social, moral,  relifrioiis  man — which 
lias  more  dignity',  more  gitindenr,  more  snh- 
liriiity,  more  iiliruy,an(l  more  hope,  ilian  As- 
troiioiiiy.  Chemistry,  Natural  Philosophy, 
Botany,  .Mineralogy,  or  all  of  them  united. 
The  Jlihle,  aided  by  oliservation,  atid  a  mi¬ 
nute  examination  of  tlie  siihjeets  themselves, 
ought  to  lie  the  text-hook  from  first  to  last: 
with  the  cliild  of  three  years  old,  and  with 
the  man  of  gray  hairs  ;  witli  the  poor  mati 
and  the  rich  man;  with  the  farttier  at  his 
plow,  and  the  mechanic  at  his  bench  ;  with 
the  a.stronomer  in  his  oh.servatory,  and  the 
cliemi.st  in  his  laboratory  ;  with  the  hiishand 
and  the  wife,  the  father  and  son,  the  mother 
and  daughter;  with  the  teacher  and  pupil ; 
with  the  ruler  and  the  ruled,  the  President 
and  the  Governor,  the  ins  and  the  aids,  the 
statesman  and  the  patriot,  the  philaiilhrojiist 
and  the  Christian. 


From  JlitcheH’s  First  Lines  of  Science. 

Rain. 

Mr.  Luke  Howard,  who  may  lie  consider¬ 
ed  ns  onr  most  accurate  scientific  meteorolo¬ 
gist,  is  inclined  to  think,  that  rain  is  in  al¬ 
most  every  in.stance  the  result  of  the  elec¬ 
trical  action  of  the  clouds  upon  each  other. 
This  idea  is  confirmed  by  oh.uervations  made 
in  various  ways  upon  the  electrical  state  of 
clouds  and  rain  ;  and  it  is  very  probable 
that  a  tliimder-slorm  is  only  a  more  sudden 
and  sensible  di.>iplay  of  those  energies,  which, 
according  to  tlie  order  ohservahle  in  the 
creation  in  other  respects,  ought  to  lie  in¬ 
cessantly  and  silently  operating  for  more 
general  and  beneficial  purposes. 

The  excess,  for  any  given  time,  of  the  fall¬ 
ing  water  over  that  which  is  evaporated, 
|>as.sesoft’  by  the  springs  and  rivers  to  that 
grand  reservoir  which  forms  the  fargreater 
part  of  the  surface  of  the  globe.  'I’racts  of 
inrests,  especially  if  mountainous,  invite 
the  rain,  and  protect  the  springs;  while  the 
acciimuiated  heat  on  cultivated  plains  often 
causes  the  clouds  to  pass  over  them,  or  to 
he  dissipated. 

The  quantity  of  rain,  taken  at  an  annual 
mean  is  the  greatest  at  the  equator,  and  it 
decreases  gradually  to  the  poles ;  but  there 
are  fewer  days  of  rain  there,  the  number  ©f 
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which  increase  in  |)ro(iortion  to  the  distance 
from  it.  From  north  latitude  12  deg.  to  43 
deg.  the  mean  number  of  rainy  days  is  78; 
from  43  deg.  to  46  deg.  the  mean  ntimber  is 
103 ;  from  46  deg.  to  50  deg.  134 ;  and  from 
61  deg.  to  60  deg.  161.  Winter  often  pro¬ 
duces  a  greater  number  of  rainy  days  titan 
summer,  though  the  quantity  of  rain  is  more 
considerable  in  the  latter  than  in  the  former 
season.  Mountainous  districts  are  subject 
to  g.-eat  falls  of  rain  ;  among  the  Andes  par¬ 
ticularly  it  rains  almost  inces.santly ;  while 
the  flat  country  of  Egypt  is  consumed  by 
almost  endless  drought.  The  rain  guage  af¬ 
fords  reason  to  suppose,  that  a  greater  quan¬ 
tity  of  rain  falls  in  the  lower  strata  of  the 
atmosphere  than  in  those  above,  which  may 
be  accounted  for  by  tbe  drops  attracting  va¬ 
pour  in  their  near  approach  to  the  earth. 
Mr.  Copland,  of  Dumfries,  has,  however, 
discovered  the  rain  collected  in  the  lower 
guage  was  greatest  when  it  continued  fall¬ 
ing  for  some  time,  and  that  the  greatest  quan¬ 
tity  was  collected  in  the  higher  during  short 
rains,  or  at  the  conclusion  of  lengthened 
ones. 

As  rain  is  known  to  fall  at  all  hours  of 
the  day  and  n^ht,  and  at  every  season  of 
the  year,  it  is  apparent  that  it  is  caused  by 
operations  which  prevail  eternally,  and  with¬ 
out  deflned  interruption.  The  nieananniiid 
quantity  of  rain  for  the  whole  globe  has 
been  calculated  to  be  about  34  inches.  The 
superficies  of  the  glol>e  consist  of  170,981,- 
012  square  miles,  or  686,401,498,471,47.5,200 
square  inches ;  the  quantity  of  rain  therefore 
falling  annually,  will  amount  to  2^1,3:17,6.50,- 
812,030,156,800  cubic  inches,  or  somewhat 
more  than  91,751  cubic  miles  of  water. 
There  are  52,74.5, 25^1  square  miles  of  dry 
land  on  the  globe;  consequently  the  annn- 
ul  amoimt  of  the  quantity  of  rain  descend¬ 
ing  u|)on  it  will  be  30,960  cubic  miles. 

The  quantity  of  water  running  annually 
into  the  sea  is  13,140  cubic  mdes ;  a  quantity 
of  water  equal  to  which  must  Ihj  supplied  hy 
evaporation  from  the  sea, otherwise  the  land 
w'oiild  soon  be  completely  drained  of  its 
inoistitre. 

The  quantity  of  rain  falling  annually  in 
Great  llritain  may  be  seen  from  the  follow- 
itig  table  :  which  is  probably  the  most  ex¬ 
tensive  of  the  kind  ;  and  as  accurate  as  the 
tise  of  instruments,  not  constructed  by  one 
person,  and  adjusted  to  a  corntnon  standard, 
will  allow.  It  is  inosily  coinj)iled  from  the 
transactions  of  different  learned  societies. 


UOU STIES 

Moan  ann 

depth 

(inarlimc.) 

Pi.ACKS.  If)  inc’bes. 

CunJierland 

Keswifk,  7  years  - 

67.  6 

Uarlisle,  1  year 

20.  2 

Westmoreland 

Kendall,  li  y*'ars 

.W.  8 

Fcll-lboi,  3  years 

bb.  1 

Waiih  Stilton,  f>  years  - 

46. 

Lancashire 

I.ancasler,  10  years 

4.5 

Liverpool,  18  years 

:u.  4 

Maiirlicslcr,  9  years 

3,3 

'I'ownicy 

41 

Crawsliavvhoolh.  near  Has 

lingiloii,  2  years 

60 

Ciloucestershire 

Bristol,  3  years 

29.  2 

Somersetshire 

Bridgewater,  .3  years 

29.  3 

Conurall 

Liidguan,  near  Mount’s  Bay 

5  years  ... 

41 

Another  place,  1  year 

29.  9 

Devonshire 

Plymouth.  2  years 

4b.  5 

Hamfjshire 

.Selbournc,  9  years  - 

37.  2 

Fyfielil,  7  years  - 

2.5.  9 

Kent 

liovt-r,  3  years 

37.  5 

Kssex 

Upminslor  -  -  - 

19.  5 

Norfolk 

Norwich.  13  vears  - 

25.  5 

Yorkshire 

Barrnwbv  near  F.soeds,  (> 

years  -  -  . 

27.  5 

Garsdale,  near  Sedberffh,  3 

years  •  -  -  . 

.52.  3 

Northumberland 

Widdrington,  1  3'car 

21.  2 

ConNTiKS  {inland.)  Placks.  Means. 

Middlesex 

London,  7  years 

23 

Snrrti 

Sooth  Lambeth,  9  years 

22.  7 

Hertfordshire 

Near  Ware,  5  years 

2.5 

Hnnti  n"donshire 

Kimblelon.  7  years 

2.5 

Derbyshire 

Chatsworih,  15  years 

27.  8 

Rutlandshire 

I.yndon,  21  years 

24.  3 

Northamplonsh  ire 

Near  Oumlle,  14  years 

23 

General  mean. 

35.  2 

As  the  places  subject  to  much  rain  pre¬ 
dominate  considerably  in  this  list,  it  will 
probably  be  nearer  the  truth,  if  we  take  the 
mean  annual  rain  in  Ensland  and  Wales  at 
a  quantity  not  exceeding  .32  inches. 

In  this  country  it  generally  rains  less  in 
March  than  in  November,  in  the  proportion, 
at  a  medium,  of  7  to  12.  It  generally  rains 
less  in  April  than  October,  in  the  proportion 
of  1  to  2,  nearly  at  a  medium.  It  generally 
rains  le.ss  in  May  than  September ;  the  chan¬ 
ces  that  it  does  so  are  at  least  4  to  3:  but 
when  it  rains  plentifully  in  May,  (as  1.8  inch¬ 
es  or  more,)  it  generally  rains  but  little  in 
September;  and  when  it  rains  one  inch  or 
less  in  May,  it  rains  plentifully  in  Septem¬ 
ber. 


Ladies. 

TTiers  i*,  perhaps,  scarcely  a  more  striking  or  more 
interesting  feature  in  this  very  peculiar  age  of  the 
world,  than  the  active,  persevering  and  efficient  ef¬ 
forts  made  by  ladies  in  tbe  cause  of  education  and  of 
benevolence.  It  it  a  most  fortunate  circumstance  that 
in.*ant  schools  have,  from  the  commencement,  been 


in  a  great  measure,  committed  to  ilieir  charge.  They 
could  not,  or  would  not  otlierwise  have  been  sustain¬ 
ed  and  advanced  in  their  character  and  usefulness. 
The  system*  of  kindness,  patience,  discretion  and 
perseverance  necessary  to  conduct  and  continue  these 
schools,  can  hardly  be  expected  from  any  other 
source. 

Various  works  of  benevolence,  for  which  their  dis¬ 
positions  and  their  situations  are  peculiarly  Ailed, 
have  seldom,  if  ever,  failed  to  prosper,  when  com¬ 
mitted  to  the  hands  of  ladies.  The  soul,  the  anima¬ 
tion,  the  energy  and  the  perseverance  which  they  al¬ 
most  uniforuily  bring  to  bear  on  these  works  so  con- 
sonaul  to  their  nature,  cannot  but  ensure  success. 
When  one  expedient  fails,  their  ingenuity  and  ardor 
in  a  good  cause  finds  quick  resort  to  another  and  an¬ 
other. 

We  have  long  wished  to  see  two  objects  more 
committed  to  tlieir  charge ;  at  least  to  receive  the 
benefit  of  their  efforts ;  we  mean  the  poor  children  of 
our  cities  and  our  primary  schools,  especially  in  the 
summer.  We  do  not  mean  as  teachers  merely,  but 
us  visiters,  advisers,  and  encouragers  of  teachers. 
We  shou  d  like  to  see  in  the  good  city  of  Boston,  a 
society  of  two  hundred,  or  five  hundred  ladies  formed, 
whose  object  it  would  be,  to  find  out  the  wants  of 
every  child,  and  to  put  in  operation  means  to  supply 
(hem.  We  should  like  to  see  the  city  divided  into 
twenty  or  thirty  wards  or  sections,  and  each  com¬ 
mitted  to  some  twenty  or  thirty  ladies,  to  provide  in¬ 
struction,  especially  to  the  proper  subjects  of  infant 
schools,  until  it  might  be  said,  that  no  child  in  the  city 
was  in  want  of  instruction  or  of  bread.  Such  a  society 
engaged  in  such  an  object,  would  do  more  to  prevent 
poverty  and  crime,  by  every  five  dollars  they  should 
expend  for  it,  than  five  thousand  dollars  would  do. 
expended  upon  alms  houses,  courts  of  justice,  prisons, 
sheriffs  and  all  the  other  legal  provisions  that  ever 
have  l>ecn,  or  ever  can  be  devised. 

The  same  measures  which  will  answer  in  Boston, 
will  answer  in  New  York,  Philadelphia,  Baltimore, 
Washington,  Charleston,  New  Orleans,  Cincinnati, 
and  all  other  cities  in  our  Union. 

The  other  step  we  wish  to  see  taken  by  American 
ladies,  is  an  oversight,  or  a  visiirrship  of  our  primary 
schools,  especially  the  public  schools  throughout 
New  England.  If  a  dozen  ladies  in  each  town  should 
unite  in  such  an  object,  and  invite  their  teachers  to 
meet  with  them,  and  make  arrangements  lor  visiting 
(heir  schools  in  succession,  and  should  lake  measures 
to  animate  the  children,  and  encourage  the  teachers, 
every  school  in  the  country  thus  visited  and  encour¬ 
aged,  would  be  worth  double  at  least  of  what  it  would 
be  under  the  ordinary,  dull,  inonotonotis,  lifeless, 
senseless  course  of  management  to  which  they  are 
subject. 

We  hope  and  we  know  that  our  ladies  will  not 
be  oT<  n  li.-d,  if  wc  invite  their  atle  ition  to  these  two 
most  iiitere  t  ng  and  t)encvolen;  o'ljecls. 

We  beg  leave  also  to  invite  the  attention  of  ladies 
to  some  inlelligent  and  practical  views  on  this  subject 
under  the  head  of  cholera,  in  a  late  uiini!>er  of  their 
invaluable  inugaz  ne,  in  the  hands  of  Mrs.  Hale. 
When  reading  liiai  article  we  were  particularly  struck 
with  the  perfect  coincidence  of  the  views  there  ex¬ 
pressed,  with  those  we  had  lung  ciileriained  on  the 
subject,  though  we  had  never  cominunicaled  them  to 
the  author. 

Mechanics’  Lyceum. 

The  annual  course  of  exercises  of  this  Society  was 
commenced  on  Tuesday  evening  last,  at  the  Cowper 
Coirimitiec  Koom,  by  an  Address  by  G.  W.  Light  ; 
which  was  an  ingenious  and  well-written  production, 
and  well-tilted  to  the  occasion. 

Though  tbe  design  of  this  Society  does  not  admit 
of  its  t>eing  large,  it  furuLshes  a  model  on  which  hun¬ 
dreds  of  others,  even  in  the  city  of  Boston,  might  be 
formed,  for  the  benefit  of  its  members,  and  tbe  intel¬ 
lectual  and  moral  health  of  the  city  generally.  .411 
the  memliers  of  the  Mechanics’  Lyceum  gain  some 
knowledge  of  science,  which  can  hardly  tie  said  ol 
any  large  society  whose  exercises  are  confined  to  lec¬ 
tures.  .4ii  exceeilingly  small  portion  of  the  members 
of  such  societies  do  not  make  a  Actfinning;  they  do  not 
learn  lhc_^c#t  letter  in  the  alphabet  of  Science.  There 
is,  however,  a  negative  good  in  them.  If  they  com¬ 
municate  no  good,  they  prevent  much  evil.  Hearing 
and  seeing  is  worth  something,  but  science  is  gained 
only  by  acting,  by  menial  action. 

Rail  Road  J  o  d  r  .n  a  l  , 

A  weekly  quarto,  under  the  aliovc  title,  which,  be¬ 
sides  ably  sustaining  the  chararter  its  name  denotes, 
contaii.'S  nnifh  useful  inloimaiion  on  intcnial  improve¬ 
ments  generally,  and  on  various  subjects  of  useful 
knowledge.  Every  American  who  is  interested  in  in¬ 
ternal  improvement,  (and  who  is  not  7)  ought  to  have 
access  to  this  valuable  journal.  It  is  published  at  35 
Wall-street,  New  York. 

America.^  Traveller. 

This  semi-weekly,  which  is  already  known  in  all 
the  states,  ought  to  furnish  a  part  of  tbe  entertainment 
of  every  public  house  in  the  Union.  It  has  already 
bestowed  many  favors  upon  travellers,  and  done  much 
for  the  advancement  of  science.  It  is  now  upon  its 
seventh  volume,  and  is  published  and  conducted  by- 
Messrs.  Badger  Sl  Porter,  Boston. 

Goodrich’s  Universal  Gf.oorapht. 

The  prolific  author  of  Peter  Parley’s  entertaining 
and  instructive  books,  has  not  confined  hit  attention 


to  the  instruction  of  children,  or  to  ISmo.  pages.  He 
has  given  to  the  pulHic  several  larger  works,  and 
among  them  an  Universal  Geography,  in  a  large  oc¬ 
tavo  volume,  which  is  filled  with  entertaining  as  well 
as  useful  knowledge.  It  is  published  by  Messrs.  Car¬ 
ter,  Heudee  Co.  Boston. 


Geometry  for  Primary  Schools. 

We  arc  glad  to  be  informed  by  teachers,  as  we  are 
from  several  states,  that  Geometry,  aided  by  appa¬ 
ratus,  is  better  calculated  to  teach  children  to  think, 
to  examine,  compare,  discriminate,  and  judge  lor 
themselves,  than  any  other  subject  which  they  have 
presented  to  their  minds.  It  is  also  tbe  most  enter¬ 
taining  subject,  and  is  used  as  a  rew-ard  to  induce  at¬ 
tention  to  other  studies. 

Mineralogy  and  Geology. 

The  lovers  of  science  will  be  glad  to  be  informed, 
that  a  book  long  needed  is  forthcoming  from  tbe  press 
of  Messrs.  Clapp  &  Hull,  Bostoi..  It  is  a  familiar 
and  highly  enlertaining  treatise  on  Mineralogy  and 
Geolog}’,  by  Miss  Welch,  who  has  already  given  to 
the  public  one  or  more  useful  works  on  Natural  His¬ 
tory.  Having  seen  the  manuscript  and  the  proof- 
sheets  of  this  work,  we  are  prepared  to  say,  that  it 
can  hardly  fail  to  be  an  entertaining  and  useful  com¬ 
panion  in  every  family  where  it  is  introduced,  and  that 
it  ought  to  be  a  text-book  in  every  school.  It  has  the 
two  characteristics  which  every  book  designed  for 
children  ought  to  have-— it  is  both  entertaining  and  in¬ 
structive. 


Circuit  Schools. 

Mr.  Hall,  of  the  Teachers’  Seminary,  and  four  of 
his  assistants,  are  engaged  in  weekly  schools  in  Ando¬ 
ver  &  the  vicinity.  Their  success  is  spoken  of  with  the 
utmost  satisfaction  and  confidence.  That  is  as  we  ex¬ 
pected.  Indeed,  collections  of  young  people,  (and 
old  ones  loo,)  once  a  week,  for  study  and  instmrtion 
in  the  useful  branches,  could  hardly  fail,  under  any 
circumstances,  of  producing  very  important  results. 
It  has  ever  appeared  to  us  lor  years  both  singular  and 
strange,  that  such  a  measure  was  not  more  generally 
appreciated,  and  more  generally  practised.  Five 
thousand  such  schools  at  least,  ought  to  be  established 
in  our  country,  within  one  or  two  weeks  from  this  time, 
and  continued  through  the  winter,  and  not  to  be  dis¬ 
continued  during  the  summer. 

If  the  whole  country  should  engage  in  some  one,  or 
a  few  subjects,  and  become  acquainted  with  them  du¬ 
ring  the  present  season,  they  would  be  prepared  to 
unite  in  another,  or  others,  at  the  commencement 
of  the  next  season. 

One  subject  which  we  should  like  to  see  taken  up 
at  a  Circuit  School  in  every  village  and  neighborhood 
in  the  L’nion,  during  the  present  sea.soii,  is  Letter 
Writin",  especially  the  mechanieal  part  of  it ;  such 
as  the  proper  mode  and  place  for  the  date,  address, 
commenriiig  of  paragraphs,  pointing,  closing,  sign¬ 
ing,  folding,  scaling,  and  directing.  On  no  subject, 
fierhaps,  is  instruction  so  much  needed  ;  on  none,  pro¬ 
bably,  would  a  little  assistance  render  such  iinporiaui 
aid. 

A  few  lessons  in  Practical  Menturation,  founded  on 
the  first  lessons  in  Geometry,  illustrated  by  apparatus, 
w  ould  undoubtedly  lie  among  the  most  useful  and  en¬ 
tertaining  subjects  that  could  be  introduced  at  Cir¬ 
cuit  Schools. 


Chloride  of  Lime. 

Before  chemistry  improved  the  arts,  cloth  was 
bleached  by  spreading  it  in  yards  and  fields,  where  it 
might  be  exposed  allernalel  v  to  moisture  and  the  sun’s 
rays.  To  do  this  with  all  the  cloth  made  in  a  large 
manufacturing  establishment,  required  .several  arres 
of  ground.  But  since  bleaching,  with  every  other  art, 
has  been  improved  by  science,  more  and  better  work 
is  done  in  a  few  tubs  and  other  vessels,  in  a  few  days 
than  was  formerly  done  in  as  many  yards  and  fields, 
in  weeks.  The  rhemical  agent  whirh  performs,  with 
so  much  expedition  and  ease,  this  important  opera¬ 
tion  in  this  very  useful  art.  has  been  known  by  seve- 
eral  different  names.  Without  troubling  our  readers 
with  the  score  of  names  applied  to  this  substance  in 
the  early  parts  of  its  history,  each  of  which  it  is  worth 
iwcntv-five  cents  to  pronounce,  it  may  be  remarked, 
that  for  a  long  lime  it  was  known  by  the  name  of  oxy- 
tnurialic  arid,  from  the  belief  among  chemists,  lh.it  it 
was  muriatic  acid  with  an  additional  portion  of  oxigen 
But  further  ex|)eriinonls  changed  the  opinion  of  chem¬ 
ists  respecting  the  nature  of  this  substance,  and  led 
them  to  believe,  that  instead  of  being  muriatic  ncid, 
with  aiiother  substance  added,  it  was  itself  n  simple 
.substance ;  artd  from  its  color,  which  is  a  light  green, 
it  was  called  chlorine,  which  at  present  is  the  name 
commonly  applied  to  it.  The  compounds  of  chlorine, 
(better  chlorin,)  with  other  substances,  especially  the 
earths  and  alkalies,  are  called  chloride.s  or,  to  those 
who  prefer  it,  chlorids.  Hence,  the  chJorid  of  kme, 
the  chlorid  of  potash,  Slc. 

The  chlorid  of  lime  was  long  known  by  the  name 
of  bleaching  salts,  as  the  chlorine  in  the  combina¬ 
tion  was  lodged  there,  and  rendered  safe  and  conve¬ 
nient  for  use,  whenever  it  should  be  needed  by  manu- 
faelurers.  As  that  name  was  rather  loo  common  for 
a  substance  used  as  a  medicine,  and  espeoiaify  as  a 
tooth-powder,  and  as  it  is  hardly  safe  to  let  our  plain 
farmers  and  mechanics  into  (he  secrets  of  science,  it 
was  chloride  of  lime  to  the  woold-be  scientific,  and 
bleaching  salts  to  those  who  made  it,  and  understood 
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its  important  uses.  But  the  cholera,  which  has  brought 
out  innumerabiti  secrets,  ha.s  turned  all  die  bleaching 
salts  into  the  chloride  ol  lime,  whether  used  in  facto¬ 
ries,  for  preserving  the  teeth,  or  cleansing  the  streets. 

Lectures  for  Teachers. 

On  Tuesday,  tbe  8ib  of  October,  a  Course  of  Lec¬ 
tures  will  commence  at  the  Teachers'  Seminary,  An¬ 
dover,  by  Mr.  Hall,  the  Principal,  for  the  benefit  of 
1  eachers,  and  the  Coaductors  of  Lyceums  or  Circuit 
Schools.  Besides  the  lectures,  which  willcootinue  two 
or  three  weeks,  the  ladies  and  gentlemen  who  attend 
them  may  unite  in  the  exercises  of  tbe  semmsfy,  one 
for  ladies,  and  the  other  for  gentlemen.  Tbe  price  of 
tbe  lectures  will  not  be  over  a  dollar,  and  the  other  ea- 
peiises  will  be  small,  compared  with  tbe  great  benefit 
which  tbe  attendants,  especially  practical  teacbers, 
could  not  fail  to  derive  from  tbe  course. 

If  five  hundred  or  a  thousand  should  attend,  they 
could  all  find  employment  in  schools  or  lyceums,  the 
coming  winfcr;  and  bes'des  rendering  their  services 
doubly  useful,  they  would  be  doubly  remunerated  for 
them. 

We  wish  that  ladies  and  gentlemen  from  all  parts 
of  the  country,  could  receive  the  benefit  of  this  course 
of  lectures,  and  the  other  advantages  offered  by  the 
seminaries  which  they  might  attend,  and  aAer  being 
benefit;ed  themselves,  that  they  might  diffjse  their  in¬ 
struction,  both  in  spirit  and  kind  to  all  around  them. 


EXPERIMENTS. 

CHE-MISTRY. 

A  gentleman  wlio  had  attended  the  meet^ 
ing  of  a  Lyceum,  where  he  saw  tbe  pro¬ 
perties  of  heat  illustrated,  dropited  the  crys¬ 
tal  from  his  watch.  After  making  many  un- 
successful  attempts  to  replace  it,  he  recol¬ 
lected  that  he  had  heard  and  seen  that  heat 
expanded  and  cold  contracted  bodies;  upon 
which  he  immersed  the  crystal  in  cold  water, 
after  which  it  was  easily  returned  to  its  place. 

If  half  a  gill  of  sulphur  be  melted  by  heat, 
and  suffered  to  cool  in  a  small  cup  or  other 
vessel,  and  when  it  is  partially  cool  and  solid, 
a  thin  (tellicle  being  formed  over  the  surface, 
the  remainder  be  poured  out,  the  interior  will 
be  completely  coated  with  needle-shaped 
and  beautiful  crystals  of  sulphur.  A  similar 
(trocess  with  .several  of  the  metals,  will  pro¬ 
duce  similar  results.  , 

intellects. 

Dl'ri.ng  the  last  season,  several  of  tbe  most 
business  men  in  one  of  the  most  biisinew 
towns  in  the  vicinity  of  Boston,  coramenced 
a  course  of  social  instruction  in  tbe  hranebes 
usually  taught  in  schools,  such  as  geogra¬ 
phy,  grammar,  geometry,  &c.  The  result 
was,  not  only  a  thorough  practical  know¬ 
ledge  of  the  several  .subjects  they  undertook, 
hut  a  high  degree  of  satislactiun  in  acquir¬ 
ing  it  witiioiii  any  interruption  in  their  bus¬ 
iness. 

One  of  the  most  distinguished  mathema¬ 
ticians  and  philosophers  in  the  world  at  the 
pre.scnt  time,  has  acquired  nearly  the  whole 
of  his  knowledge  during  the  intermissions 
between  other  duties  of  a  hiisiness  charac¬ 
ter,  which  are  more  arduous  than  those  de¬ 
volving  u(ion  many  iiidividuals  whose  time 
and  attention  are  exclusively  devoted  to 
them. 

M  O  K  A  L  Y  . 

A  child  of  five  years  old,  who  had  attend¬ 
ed  an  infant  school  in  New  York,  took 
something  that  Itelonged  to  another  child. — 
When  called  to  art  account  by  Mrs.  Beihune, 
who  is  the  soul  of  the  infant  schitols  in  that 
city,  she  asked  her  how  many  commands  he 
had  broken.  Two,  he  replied.  Yes,  yon 
hove  broken  three,  s-sys  Mrs.  B.  No,  I  have 
not,  Grandma’a,  broke  but  two.  She  repli¬ 
ed,  you  have  mid  a  lie,  or  Itorne  false  wit¬ 
ness;  you  have  stolen,  and  you  have  covet¬ 
ed  your  neighbor’s  goods.  No,  said  the  boy, 

I  did  not  covet  my  neighbor’s  goods,  I  catch- 
ed  it  np,  and  runaway  without  thinking  any 
thing  about  it. 

Several  gentlemen  were  conversing  not 
long  since,  ii(Kin  the  subject  of  distilleries, 
when  one  of  the  nimther  asked  the  others, 
who  were  gentlemen  of  great  intelligence 
upon  general  topics,  (not  in  morals,)  that  if 
a  |>cr'<on  should  establish  a  distillery  on  a 
liiir  prospect  of  becoming  independently 
rich,  hut  with  a  certain  knowledge  that  an 
hundred  families  would  in  consequence  b© 
made  Yvrrichedly  poor,  whether  there  would 
he  any  thing  mttrally  wrong  in  his  proceed¬ 
ing.  No,  replied  the  gentlemen  very  prompt¬ 
ly,  the  ruin  of  others  would  not  be  his  look¬ 
out;  he  would  not  be  to  blame  for  thte  in¬ 
temperance  and  poverty  they  brought  upoo 
themselves. 

Which  proposition  in  morals  amounts  to 
this,  that  it  is  right  for  one  individual  to  make 
a  hundred  families  poor,  miserable,  and 
wretched,  for  the  pur|iase  of  making  one 
person  rich. 

Readers  will  be  able  to  compare,  in  the 
two  cases  here  staled,  the  nntral  |terceptions 
of  adults  with  those  ed'a  child  five  yearn  okl 
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THE  ARTS. 

From  the  Cahinet  Cyclopsedia. 

IlfOREDIENTS  EMPLOYED  IN 

MAKING  Glass. 

Endcr  the  pencral  name  of  glass,  chemists 
comprehend  all  mineral  substances  which,  on  the 
application  of  heat,  passthrough  a  state  of  lusion 
into  hard  and  brittle  masses,  and  which,  if  then 
broken,  exhibit  a  lustrous  fracture.  Most  glas¬ 
ses  are  transparent  also;  and  the  non-existcnce 
of  this  property  is  generally  owing  to  the  pres¬ 
ence  of  some  foreign  and  unessential  substance. 

The  glass  of  commerce — that  beautiful  manu¬ 
facture  to  which  the  generic  name  is  most  com¬ 
monly  applied — does  not  include  so  wide  a  range 
of  bodies;  and  is  aHays  composed  of  some  sili- 
cio  IS  earth,  the  fusion  and  vitrification  of  which 
nas  been  occasioned  by  certain  alkaline  earths, 
or  salts,  and  .sometimes  with  the  aid  of  metallic 
o-xides. 

There  are  five  different  and  distinct  qualities 
of  glass  manufactured  for  domestic  purposes,  viz.: 

Flint  glass,  or  crystal ; 

Crown  or  German  sheet  glass; 

Ihoad  or  common  w  indow  glass ; 

Bottle  or  common  green  glass;  and 

Plate  Glass ; 

the  materials  and  the  processes  used  in  making 
which,  form  the  subject  ol  our  pre».eni  inquiry. 

Before  commencing  the  description  of  any  ol 
the  manipulations  employed  in  this  interesting 
manufacture,  it  will  be  better  to  give  a  general 
account  of  the  different  materials  used,  and  to 
point  out  how  the  particular  qualities  of  gla‘‘<. 
are  inllucnced  by  the  properties  of  those  various 
ingredients. 

Each  of  the  five  descriptions  contains,  in  com¬ 
mon  with  the  others,  two  ingredients,  which,  in¬ 
deed,  a:  .^  essential  to  their  formation — silex  and 
an  alkali. 

The  variations  of  quality,  and  distinctive  dif¬ 
ferences  observable  in  glass,  principally  result 
from  the  kind  of  alkali  employed,  and  its  degree 
of  purity,  as  well  as  from  the  addition  of  other 
accessory  materials — .such  as  nitre,  oxide  of  lead 
or  of  manganese,  white  oxide  ol  arsenic,  borax, 
or  chalk 

Silex  is  not  equally  proper  in  all  its  forms  for 
the  composition  of  glass.  Sea  sand,  which  con¬ 
sists  of  spherical  grains  of  quartz,  so  minute,  a* 
to  be  qualified  for  the  purpose  w  ithout  any  pre¬ 
paration  except  careful  washing,  is  the  form 
wherein  silex  is  most  commonly  used  for  the  pur¬ 
pose  ill  Knginnd.  All  sea  sand  is  not,  indeed, 
equally  applicable  to  the  glass-maker’s  purpose. 
That  U'cd  in  this  country  for  making  the  finer 
descriptions  of  ware,  is  usually  obtained,  either 
from  the  port  of  Lynn, in  Norfolk,  or  from  Alum 
Bay,  on  the  western  coast  of  the  Isle  of  Wight. 

The  best  glass  was  formerly  made  with  com¬ 
mon  flints,  calcined  and  ground  in  the  manner 
alrcaily  described,  as  used  in  the  manufacture  of 
pottery,  and  hence  the  name  which  it  acquired 
of  flint  glass.  The  employment  of  silex  in  thi.s 
form  is  now  wholly  discontinued  in  glass-houses, 
as  it  is  known  that  some  qualities  of  sand  answer 
the  purpose  equally  well,  while  the  labor  and  ex¬ 
pense  of  calcining  and  grinding  are  saved  by  the 
substitution. 

Both  soda  and  potash  are  well  adapted  to  the 
purpose  of  making  glass.  They  are  used  in  the 
form  of  carbonates,  that  is,  holding  carbonic 
acid  in  combination  with  themselves  as  bases. — 
The  acid  flies  off  during  the  progress  of  the  man¬ 
ufacture,  and  the  result  is  a  compound  of  silex 
and  alkali. 

As  already  stated,  the  qualify  of  glass  is  influ¬ 
enced  by  the  degree  of  purity  of  the  alkali. — 
For  making  the  finest  flint  glass,  pearlash,  w  hich 
is  potash  in  a  purer  form,  must  be  used.  The 
alkali  must  previously  be  still  further  purified 
by  solution  and  subsidence,  and  then  evapora¬ 
ting  the  fluid  to  dryness.  By  this  purification  a 
loss  is  su.stained,  amounting  to  between  30  and  40 
per  cent,  in  the  weight  of  pearlash.  Coarser 
kinds  of  alkali,  such  as  barilla,  kelp,  or  woo<l- 
ashes,  which  are  combined  with  many  impuri¬ 
ties,  are  employed  for  the  production  of  inferior 
glass.  Complete  fusion  and  vitrification  are  ac¬ 
complished  by  these  means,  the  impurities  even 
being  of  a  nature  to  assist  towards  the  production 
of  these  effects.  The  green  color  imparted  to 
glass,  is  proiluced  by  the  irosi,  w  hich  is  present 
in  a  greater  or  less  degree  in  these  coarser  alka- 
litie  substances.  Barilla,  when  sufficiently  cheap, 
is  always  chosen  preferably  to  wood-ashes  or 
kelp.  The  recent  abatement  of  tlieiinport  duty 
levied  upon  this  article  of  commerce  will,  there¬ 
fore,  pioha’dy  tend  to  the  increaseti  consumption 
of  barilla  in  glass-houses. 

■A  very  small  proportion  of  nitre  is  used  in  the 
composition  of  glass,  to  occasion  the  destruction 
of  any  carbonaceous  matter  which  may  exist  in 
the  ingredients.  This  salt  must  be  added  pre¬ 
vious  to  the  fusion  ol  the  glass.  At  a  degree  ol 
heat  much  below  that  of  the  furnace,  nitre  will 
decompose,  giving  out  much  oxigen,  and  main¬ 
taining  such  metallic  oxides  as  may  be  present 
in  their  highest  state  of  oxigenation.  It  is  thus 
of  use  in  fixing  arsenic,  the  volatile  property  of 
which  increases  as  it  approaches  the  metallic 
state. 

Oxide  of  lead,  in  the  form  of  either  litharge  or 
minium,  is  essential  to  the  making  of  flint-glass, 
into  the  composition  of  which  it  enters  very 
largely.  This  metal  acts,  in  the  first  place,  as  a 
most  powerful  flux,  promoting  the  fusion  of  all 
vUrifiable  substances  at  comparatively  low  tem¬ 
peratures.  It  is  also  permanently  beneficial  in 
imparting  highly  valuable  properties  to  the  glass 
of  which  it  forms  a  part.  This,  by  its  means,  is 
rendered  much  more  dense ;  has  a  greater  pow¬ 
er  of  refracting  rays  of  light ;  possesses  more  te¬ 
nacity  when  red'hot,  causing  k  (or  that  reason  to 


be  more  easily  w  orked ;  and  is  rendered  more 
capable  of  bearing  uninjured  sudden  changes  ol 
temperature.  On  the  other  hand,  glass,  into  the 
composition  of  which  much  lead  has  entered,  is 
so  soft  as  to  be  easily  .scratched  and  injured  if 
rubbed  against  hard  bodies.  Such  gla.ss  is  also 
improper  as  a  recipient  for  many  fluids  which  are 
of  an  acrid  nature,  by  which  it  would  be  corro¬ 
ded  and  destroyed.  Another  great  inconvenience 
attending  the  use  of  lead  is  this,  that  it  does  not 
become  intimately  enough  united  with  the  other 
components  lor  the  whole  mass  to  assume  an  uni- 
Ibrm  density.  It  will  almost  always  happen,  that 
the  glass  at  the  bottom  of  the  pot  contains  a  lar¬ 
ger  proportion  of  litharge  than  that  above.  This 
inequality  of  density  is  continually  increasing  as 
the  contents  of  the  pot  are  diminished  by  the 
workman;  and  it  is  thence  impossible  to  with¬ 
draw  from  it  any  two  portions  whose  densities 
shall  agree.  * 

Monsieur  Guyton  Morveau  has  related  a  very- 
curious  exemplification  of  this  fact,  which  once 
occurred  to  himself  when  experimenting  in  con¬ 
junction  with  Monsieur  de  Buffon  in  the  plate- 
glass  manufactory  near  Langres.  Remaining  in 
the  crucible  was  a  jiortionof  flint-glass  in  fu.sion, 
composed  of  thirty-two  parts  powdered  crystal, 
thirty-tw  0  parts  minium,  sixteen  of  soda,  and  one 
part  nitre.  To  this  was  added  the  requisite  quan¬ 
tity  of  the  ingredients  commonly  employed  for 
forming  plate-glass  in  the  manufactory,  and  the 
whole  was  melted  together  in  the  furnace. — 
When  the  mass  was  sufficiently  refined  it  was 
laded  into  the  cistern,  cast  on  the  copper  table  in 
the  usual  manner,  and  transferred  to  the  anneal¬ 
ing  furnace.  Its  quality  being  subsequently- 
submitted  to  examination,  the  plate  was  found  to 
he  composed  of  two  distinct  and  perfectly  level 
strata  through  the  w  hole  mass,  the  |ow-er  stratum 
occupying  about  one  third  of  its  thickness. 

So  complete  an  instance  of  the  precipitation  of 
the  denser  through  the  lighter  portion  is  not  else- 
w-here  to  be  met  w  ith  in  the  records  of  glass- 
making:  its  occurrence  in  this  particular  occa¬ 
sion  should  probably  be  referred  to  the  active 
agency-  of  some  cause  which  escaped  the  obser¬ 
vation  of  the  two  philosophers. 

It  is  a  general  effect  of  this  inequality,  that 
the  glass,  w  hen  wrought,  appears  w  aved  ;  a  de¬ 
fect  w  hich  is  particularly  inconvenient  in  that 
which  is  intended  for  the  construction  of  optical 
instruments.  Gla.ss  is  also  fusible  at  lower  tem¬ 
peratures  according  to  the  proportion  of  lead 
which  it  contains.  This  quality,  which  would 
be  mischievous  for  some  purposes,  is,  on  the  con¬ 
trary,  beneficial  for  others.  It  is  often  essential 
to  chemists  that  they  shall  be  able,  during  the 
p;-ogres.s  of  their  experiments,  to  bend  the  tubes 
with  which  they  are  operating. 

Black  oxide  of  manganese  has  long  been  used 
for  clearing  glass  from  any  foul  color  which  it 
might  accidentally  possess  through  the  iinpurity 
uf  the  alkali  employed,  and  in  particular  from  that 
green  tinge  which  marks  the  presence  of  iron. 
This  property-  of  manganese,  w-hen  in  the  form 
of  an  oxide,  occasioned  it  to  be  anciently  know-n 
as  g/«s»  soap,  a  name  which  very  accurately  de¬ 
scribes  its  use.  The  circumstances  attending  the 
employment  of  this  substance  in  glass-making, 
are  of  rather  a  curious  nature.  When  added  in 
a  motlerate  proportioii  to  any  simple  glas.s,  it  im¬ 
parts  a  purple  color;  and  should  its  quantity-  be 
much  increased,  this  color  is  deepened  until  the 
glass  becomes  nearly  black.  If,  while  the  mass 
thus  colored  is  still  in  fusion,  either  white  ar¬ 
senic,  or  charcoal,  or  other  carbonaceous  matter, 
be  added,  an  effervescence  is  seen  to  follow,  and 
the  color  becomes  gradually  more  faint  until  it 
altogether  disappears,  and  the  glass  is  rendeied 
clear  and  trans|)arcnt.  Provided  the  green  hue 
which  it  is  desired  to  counteract  be  considerable, 
the  application  of  a  very  small  quantity  of  man¬ 
ganese  is  not  fallowed  by  any  sensible  tinge  ol 
purple;  but  the  moment  that  the  propoition  is 
more  than  sufficient  for  the  purpose,  this  color 
immediately  appears,  and  must  be  corrected. — 
This  correction  is  performed  in  a  very-  simple 
manner  in  the  glass-house,  by  thrusting  into  the 
pot  of  melted  glass  a  piece  of  wood,  which,  be¬ 
coming  charred  by  the  heat,  causes  the  purple 
again  to  vanish  ;  w  hile  a  slight  effervescence  as 
before  described,  and  the  escape  of  numerous 
bubbles  of  air,  are  plainly  perceptible.  If  nitre 
be  then  added,  the  purple  color  w  ill  be  restored. 

The  reason  for  these  changes  it  is  not  difficu't 
to  explain.  T  he  oxide  of  manganese  imparts  a 
purple  color,  only  w  hen  in  a  state  of  high  oxi¬ 
genation.  When  brought  into  contact  with  car¬ 
bonaceous  matter,  it  is  partially-  deprived  of  its 
oxigen,  and  loses  its  coloring  properly.  The  air- 
bubbles  w  hich  escape  consist  of  carbonic  acid 
gas,  w  hich  is  disengaged  by  the  action  of  the 
cbarcoal  on  the  oxide  of  mangane.se.  The  effect 
w  hich  follow  s  upon  the  introduction  of  nitre  is  of 
a  contrary  nature.  When  made  of  a  red  heat 
this  substance  gives  out  oxigen  in  great  abun¬ 
dance,  and  the  manganese  being  thus  reinvested 
w  ith  the  oxigen  of  w-hich  it  was  deprived  by  the 
charcoal,  resumes  with  it  the  coloring  properly. 

Another  advantage  attending  the  use  of  oxide 
of  manganese,  results  from  its  projierly  of  pow  ¬ 
erfully  assisting  in  the  fusion  of  earthy  botlies. 

It  also  gives  considerable  density  to  glass,  but  tbe 
same  disadvantage  accompanies  its  use  as  already 
has  been  noticed  w-ith  regard  to  litharge.  Hav¬ 
ing  from  its  greater  specific  gravity  a  lendency 
to  settle  towards  the  bottom  of  the  pot,  the  glass 

*  Mr.  Faraday  has  stated,  in  his  paper  on  the  man¬ 
ufacture  of  glass  for  optical  purjioscs,  which  ap;>ear- 
ed  in  the  Philosophical  Transactions  for  likfO.  that  he 
Ibuiid,  on  examining  ‘  pou  containing  glass  not  more 
than  six  inches  in  depth,  made  from  the  n.sual  nu.t?- 
rials,  and  retained  at  a  full  heat  for  tw  enty-four  hours,’ 
the  following  differences  of  specific  gravity  helween 
the  glass  taken  from  the  bottom  and  suriace  of  the  pots : 
Top,  3  .38  330  3.28  3.21  3.15  3.73  3.85  3  81  ,3.31  3.30 
Bt’m.  4.0k  3.77  3.85  3.52  3.80  4.63  4.7-1-  4.75  3.!I9  3.74 


by  this  means  varies  in  deii.Miy  throughout  its 
substance,  in  addition  to  which  circumstance  the 
manganese  acts  injuriously  upon  the  pots  by  cor¬ 
roding  them  at  the  bottom. 

One  of  the  uses  of  white  oxide  of  arsenic  has 
already  been  described,  that,  namely,  ol  correct¬ 
ing  the  coloring  effects  of  manganese.  It  is  also 
a  very  powerful  flux,  and  a  great  tempttilion  to 
its  use  is  f.iund  in  its  cheapness.  It  should,  how¬ 
ever,  be  employed  with  moderation.  If  a  con¬ 
siderable  lime  be  not  allowed  for  its  intimate  in¬ 
corporation  with  the  other  ingredients  of  the 
glass,  this  will  appear  clouded  or  milky  ;  a  fault 
which  will  afterw  ards  increase  with  the  lapse  of 
lime.  An  excessive  quantity  of  arsenic  likewise 
occasions  the  glass  to  become  gradually-  soft  and 
to  decompose,  lor  which  rea.-<on  the  employment 
ol  drinking-vessels  in  this  condition  is  unsafe. 

Another,  and  a  harmless,  application  of  arsenic 
in  glass-making  is,  w  hen  it  isintru<luccd  into  the 
fused  mass  in  order  to  dissipate  any  carbonaceous 
matters  w  hich  result  from  defects  in  preparing 
the  alkali  In  this  case,  small  lumps  of  white 
arsenic  are  intimately  blended  with  the  mass  by- 
stirring.  The  great  heat  causes  it  at  once  to 
unite  with  and  to  carry  off  tbe  carbon  in  a  vola¬ 
tile  form,  leaving  the  glass  entirely  free  from  car¬ 
bonaceous  matter,  and  nearly  so  from  arsenic. 

Borax  is  used  in  preparing  only  the  finest  de¬ 
scriptions  of  glass:  its  employment  is,  indeed, 
principally  confined  to  plate  glass.  It  is  loo  ex¬ 
pensive  to  admit  of  its  forming  part  in  the  com¬ 
position  of  common  descriptions,  although  its  use 
in  all  cases  would  be  desirable,  as  its  efficacy  in 
p  oinoting  the  fusion  of  vitrifiable  substances  if 
unrivalled.  When  the  borax  has  been  introdu¬ 
ced,  the  compound  is  caused  by  it  to  flow-  with 
great  freedom,  and  to  be  w  ithout  specks  and  bub¬ 
bles,  which  would  impair  both  its  beauty  and 
utility.  Should  the  alkali  employed  prove  defi¬ 
cient  in  strength,  a  small  portion  of  this  salt  will 
serve  as  an  effectual  remedy. 

Lime  in  the  form  of  chalk  is  useful  as  a  very 
cheap  flux.  It  is  also  beneficial  in  facilitating 
the  operations  of  the  w  orkman  in  fiishioniug  glass, 
and  it  has  the  property  of  diminishing  its  liabil¬ 
ity  to  crack  on  exposure  to  sudden  and  great  va¬ 
riations  of  temperature.  Chalk  can  only  be  used 
sparingly,  however,  in  the  glass-house,  as  the 
escape  of  carbonic  acid  causes  the  ingredients  in 
the  pot  to  swell  considerably  during  the  fusion. 
The  presence  ol  lime  in  any  excessive  degree 
w-ould  also  occasion  the  rapid  destruction  of  the 
pots,  upon  the  substance  of  w  hich  it  acts  with 
considerable  energy.  Glass  w  herein  lime  exists 
in  e.vcess  is  ahso  rendered  cloudy,  although  the 
mass  w-hile  in  fusion  appears  perfectly  pellucid. 
Not  more  than  about  six  per  cent  of  lime  can 
be  added  without  risking  this  defect. 


COMMON  THINGS. 

AIR. 

The  mtiniifacturerd  of  soda  water  potir 
diluted  sulphuric  acid  U|>oii  pulverized  uiur- 
hle,  and  by  that  means  produce  a  sidistance 
vvliicli  they  cidl  fixed  air.  Tliis  is  nearly 
twice  as  heavy  us  utmosplieric  air.  I’liosc 
who  alleiiijit  to  make  an  aerial  voyage  in  a 
huilonn,  pour  diluted  sulphuric  acid  U])OU 
iron,  by  wbicli  an  air  is  produced,  tbirteeii 
times  ligliier  than  atmosjiheiic  air.  Cliem- 
ists  sometimes  beat  nitrate  of  ammonia  in  a 
retort,  and  produce  from  it  an  air,  which, 
when  bi  eatlied,  produce.sefl'ect.s  similar  to  in¬ 
toxication.  It  has  been  called  exliilaiatiiig 
gas.  If  oil,  or  rosin,  or  bituminous  coal,  be 
heiited  in  a  retort,  it  prodneos  an  air  or  gas, 
fit  for  lighting  streets  aiid  dwelling.s. 

Jftlie  oxid  of  mangane.se,  common  salt, 
and  sulphuric  acid,  be  mixed  and  heated, 
they  produce  an  air  which  has  a  powerful 
effect  upon  colors,  and  is  at  present  almost 
the  only  suhslHuce  used  for  bleaching,  espe¬ 
cially  in  large  factories.  \\  hen  this  last  air 
or  gas  is  combined  with  lime,  it  tinins  the 
chloride  of  lime  which  is  strewed  about  the 
streets  of  some  of  our  cities  so  freely  in  tliis 
age  of  cliolera. 

Many  other  kinds  of  air  might  he  men¬ 
tioned  ;  hilt  the.se  are  snflicient  to  show  that 
air  is  an  indetifiite  term,  and  of  itself  'can 
make  no  one  hut  little  wiser  than  before  he 
heard  of  it. 

Some  of  the  names  wliicli  have  been  ap¬ 
plied  to  tlie  diftereiit  airs,  are  dephlogisti- 
caled  air,  merciirins  calcinatus  per  se,  em¬ 
pyreal  air,  defihlogisticated  marine  acid,  ox- 
igenized  or  oxigenated  muriatic  acid,  inflam¬ 
mable  air,  chlorine,  nitrous  oxid  gas,  and  i.u- 
merous  others  equally  elegant  witli  those 
mentioned. 

By  referring  hack  to  tlie  simple  elements 
of  nature,  as  mentioned  in  the  previous  lumi- 
hers  of  the  Lyceum,  a  person  will  readily 
understand  the  diflerent  kinds  of  air  or  gas 
which  exist  in  nature  or  are  formed  by  tut. 
For  although  they  are  niimerou.s,  and  re|)re- 
senfed  by  long  and  odd  w  ords,  the  elements 
which  compose  them  are  few,  and  ea.sily  un¬ 
derstood  and  remembered. 

The  atmosphere,  wliieh  is  perhaps  more 
commonly  termed  air  than  any  other  sub¬ 
stance,  is  composed  essentially,  as  has  more 
than  once  been  mentioned,  of  oxigen  and  ni¬ 
trogen  ;  though  carbonic  acid,  hydrogen, 
carhurelted  hydrogen,  and  many  other  airs 
or  gases,  are  either  constantly  or  occasion¬ 
ally  combined  with  those  two. 

Besides  this  view  of  the  chemical  ingre¬ 


dients  td' the  atmosphere,  its  mechanical  pro¬ 
perties  are  of  a  most  interesting  character. 
Among  the  mechanical  projierties  of  the  at¬ 
mosphere  or  common  air,  its  weight  is  per¬ 
haps  the  most  striking  and  most  important. 
The  whole  weight  of  atmosphere  uj>oh  the 
earth,  is  about  equal  to  a  quantity  of  waier 
suflicient  to  cover  the  whole  of  the  earth’» 
surface  to  the  depth  of  thirty  feet.  And  by 
considering  the  earth  a  globe  8000  miles  in 
diameter,  it  is  easy  to  calculate  how  many 
cubic  feet  or  hog.sheads  of  water  would  be 
equal  in  weight  to  the  atmosphere  upon  its 
suriace. 

The  weight  of  the  atmosphere,  like  the 
weight  of  every  other  kind  of  matter,  arises 
from  the  attraction  of  the  earth  upon  it.  By 
the  weight  of  air,  together  with  its  penetra¬ 
ting  nature,  it  finds  its  way  into  aimost  ev¬ 
ery  other  substance.  Water  contains  it  in 
large  qnantitics,except  for  w  hid)  fishes  could 
not  live  in  water.  All  vegetable  suh.stunces, 
e\en  the  most  solid  oak,  contain  much  of  it. 
It  is  diffused  through  all  animal  matter.  It 
is  mixed  with  our  blood,  and  circulates  in 
our  veins.  It  uiidouhtedly  finds  its  way  far 
into  the  depths  of  the  earth,  perhaps  to  its 
centre.  It  is  hence  evident  that  common  air^ 
besides  covering  the  surface  of  the  earth  to 
the  height  of  forty-five  miles  or  more,  is  dif¬ 
fused  through  most  other  substances  in  the 
animal,  vegetable  and  mitieral  kingdoms. 

Common  air  not  only  spreads  itself  over 
the  earth’s  surface,  and  penetrates  to  its  cen¬ 
tre,  hut  it  is  constantly  performing  an  infin- 
itu  variety  of  operations,  imput  taut  to  the 
happiness,  and  essential  to  the  existence  of 
every  living  acting  being.  It  is  constantly 
upon  the  murch,  from  the  equator  to  the 
poles,  and  from  the  poles  to  the  equator.  It 
is  also  passing  from  the  land  to  the  sea,  and 
from  the  sea  to  the  land,  from  mountains  to 
valleys,  and  from  valleys  to  monmains,  either 
in  tlie  gentle  breeze,  the  violent  tempest,  or 
the  destructive  tornado. 

Nor  are  its  moderate  or  its  rnjiid  mnrchc.«, 
without  their  use.«.  Wherever  and  however 
it  travels,  it  curries  upon  its  wings,  health, 
animation,  fragrance,  or  some  other  blessing 
for  the  animal  and  vegetable  creation,  espe¬ 
cially  for  man — lor  ignoiant,  proud, 

stlf-Jlatlered,  unkind,  ungrateful,  unclirUtimi 
man. 

QUF.STIONS  o.x  LATI-IFM  .No.  (>. 

AVliat  .is  the  name  of  a  solid  cncloiod  eiitiri-Iy  in 
parallelograms  ? 

What  i.s  the  specific  name  of  a  parrJIclopipcd  en¬ 
closed  ent'rcly  by  squares  f 

How  many  more  solid  inclics  in  a  two  incli  cur)c, 
than  in  a  one  incli  cube  f  Ilow  many  more  in  a  four 
ineh  cube  ihaii  in  a  two  inch  cube  ? 

How  many  inches  of  surface  docs  it  reipiirc  to  en¬ 
close  an  inch  cube  ! 

How  many  solid  inches  in  a  four  inch  cube  ? 

Ilow  many  solid  inches  in  the  soliil  represented  in 
figure  2  ? — also  in  figure  3  ? 

How  many  inches  of  surface  does  it  lake  to  ciicIom' 
a  four  inch  culic  7 — also  a  parallclopiped,  8,  4,  am?  -1- 
inches  in  ilimcusions — and  one,  16,2,  and  2,  as  in  fig¬ 
ures  2  and  3? 

If  figure  4,  in  the  last  number  of  llic  Lyceum,  ro- 
prcsoiils  a  two  inch  cube,  liow  many  solid  iiiclii's  in  ii  7 
— and  bow  many  inches  will  eiiclo.sc  it  7 ;  also  figure  .5. 

AVhat  is  the  iiielliod  of  finding  the  contents  of  any 
parallclopiped  7 

How  many  solid  inches  in  a  common  brick,  which 
is  3,  4  and  2  inches  in  its  diniciisioiis  7 

How  many  solid  feel  in  a  slick  of  limber,  16  fict 
long,  2  wide,  and  2  thick  7  [See  fig.  3.] 

How  many  cubic  leel  of  water  will  a  cistern  hold,. 
4  feet  deep,  4  long,  and  4  wide  7 

How  ninny  solid  yards  in  a  block  of  granite,  8  yards, 
long,  4  wide,  and  2"  thick  7 

How  many  solid  feci  of  brick  in  a  wall,  30  feet  long, 
20  bigli,  and  2  thick  7 

How  many  solid  yanis  of  earth  must  lie  removed, 
to  dig  a  canal  1000  yards  long,  10  wide,  and  2  deep  7 
Which  are  most  cxitensive,  state-prisons  or  infant, 
schools,  and  which  most  likely  to  prevent  crime  7 
Hiiw  iiiaiiv  self-supporting  institutions  might  be  es¬ 
tablished  by  "what  is  expemfed  in  one  year  in  .Massa- 
cluisc'ts  lor  military  trainings,  and  w  hich  would  he  the 
strongest  protection  to  the  Cominonweallh  ? 

Which  coinmiinilics  accumulate  the  most  weallli — 
those  wliich  spend  much, or  those  wliich  spend  little, 
fiir  ehurclics  ami  scliool -houses  7 

Whieh  are  most  proper  for  instructing  young  chiT- 
drcii,  books,  or  apparatus  for  visible  illustrations  7 
\Vh  ich  is  the  cheapest  for  scliools,  apparatus,  or 
hooks  7 

What  two  sciences  give  a  description  of  the  earth  t 
Which  gives  the  names  and  situation  of  conliiiciits, 
i.slaiids  and  iiiounlains,  (ieography  or  (Jcology  7  And 
whicli  tells  w  hat  continents,  islaiuls  and  niouuiains  ate 
composed  of  ? 

W  hich  arc  the  grandest  of  the  sciences? 

Whieh  srieiiee  is  most  simple  and  most  easily  leami 
—(leography  or  Geology  7  Whieh  gives  the  great¬ 
est  interest  and  utility  to  our  journies  and  uur  walks? 

What  science  is  best  filleil  to  furnish  amusement  and 
hcahhiul  inslrucfion  to  children  7 

Wliat  is  best  calculated  to  make  children  observ- 
iiig? 

What  science  is  calculated  to  acquaint  farmers  with 
the  nature  of  their  soils,  and  the  best  meihotl  of  im¬ 
proving  them  7 

What  sciences  are  well  calculated  to  lead  the  mind 
to  Him  who  '  weighed  the  mountains  in  scales,  aad  the 
hills  in  a  balance  7  ’ 


